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© Components and catalysts for the polymerization of olefins. 

© Spherical catalyst components for the polymerization of olefins comprising a titanium compound and 
o^wtn electron-donor supported on anhydrous magnesium chloride, characterized by a surface area 
S^aJ^Si. a porosity between 0.25 and 0.5 cc/g, and an X-ray *P«* U J™" 
hS SSL ^ are present at 2 * of 35* and 14.95' or where the £^ « 35 * * hal ° 

with the maximum intensity between 33.5* and 35 and the reflection of 2 4 14.95 is absent. 
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Components And Catalysts For The Polym rizati n Of Olefins 

This invention r f rs to catalyst components for the polymerization of olefins, the catalysts obtained 
fromTem id i use of same in the polymerization of olefins such as ethylen , propylene and their 

miX Slysts for the polymerization of olefins comprising a titanium halide supported on anhydrous 
magnesium halides in active form are described extensively in patent literature. 

Patent literature has become abundant since the use of magnesium halides in active form * supports 
for Ziegler-Natta catalyst components was described for the first time ,n USA patents n. 4.298.718 

4,49 Tto most active forms of the magnesium halides are characterized by X-ray spectra where the 
J^£n£^££n which appears in the spectrum of the nonactive halides is » k>^ 
LTs substituted by a halo with the maximum intensity shifted towards the lower angles with respect to the 
one of the maximum intensity reflection in the nonactive halide. , aflarHnn which aDD ears at 

In the less active forms of the magnesium chloride the maximum intensity reflection wh ch appears at 
2 56 1 A (2 =7 35' ) is no longer present, but is substituted by a halo with a maximum intensity between the 
anoles 2 0 of 33.5* and 35"; a reflection at 2 4 of 14.95' is always present. „ rtceih | 0 
Tne infroduction in industrial practice of catalysts supported on magnesium chloride made possible 
sionffic^SSions to the polyolefin production processes. In particular, the possibility of obtaining 
cataS In Z o2 of spherical particles capable of producing polymers which duplicate the form of the 
^^^JSS^n^L^ characteristics (flowability and bulk density), and do not requ,re 
granulation which, as is well known, is expensive in terms of energy use 

Examples of catalysts with controlled particle size are described in USP 3.953.414. mrtmholo _ ical 

TteSyrnar (polyethylene) which can be obtained with said catalysts has good ^Mogual 
ch.2rtEl. poU P^uctivny of these catalysts, however. \»«^m7Z£«™ 
2000 and 15.000 g/g catalyst). When the polymer yield rises to values higher than 20.000 g/g catalyst, tne 
oolvmer particles formed are fragile and the apparent density is very low nMainort from an 

* tS iyst components described in the above mentioned US patent are obtained I from an 
M nri rh o adduct soherulized in an apparatus of the dry cooling type, and then reacted with TiCU. 

9 ^SF SEnCcS^ components for the polymerization of olefins capable °f producing 
polymer g£££S% goodflowabili* and bulk density characteristics The 
S Syst is not very high (between 3.000 and 9.000 g/g catalyst; polymenzation in heptane at 70 C for 4 

^r^XZ^lel^ 'rom MgC, adducts with alcohol, in the form of spherica. 

'^SZTSS^*^^'^ is lowered to 2.5-2 moles in order to render the 
e^JJl^^rnor^ spherical form polymer, The alcohol content is never lowered below 

Tin the omTof sperica. particles with optimum morphological characteristics (flowability and h,gh 

so , JIS^?# K 3 ^nd 14.95- (characteristic of magnesium chloride) are present or 

b the reflection at 2 ♦ of 35* is substituted by a halo with a maximum intensity between the 2 
, angles o, „' and »" and the r^n at 2 * - ^ ™^ ce js ^ tQ the M « 
ASTM^Te r ££J o7^ l done using a copper anti-cathode and K . radiation. 
^S^^*-"^ iS peCUl,ar ° f ^ Cate,ytiC COmP ° nentS ^ SUrfaCS 
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than 7C-80 rrita and porosity greater than 0.4 cc/g. The spectrum with the b) characteristic is given by 

TrtTJL Tarea greater than 60 m*/g and porosity between 0.25 and 0.4 cc/g. 
C ° m ? ume SSon is such thatmore than 50% of the pores have a radius great r than 00 L 

,n th irn^ with area smai. r than 100 m*/g, more than 70% of the pores have a rad.us greater than 

100 i airpadv indicated the catalyst components of the invention supply catalysts suitable for th 

ESS "ST *£* have a very high activity and the spherica. polymer obtained has attracts 
Logical chSeristics (very high bulk density, flowability and mechanical resistance). 
^EXS£2^^ "» *"face area greater than 60-70 m*/g and porosity sma Her 

^VistuTorising that with the catalysts of this invention said types of rubber in spherical particles with 

crystalline form with an X-ray spectrum as the one indicated in b). ^ method 

SISiL I* Lid « n»m MOW. M m*d « b * ms " U " M3 ° & 

adduct. brought to the fusion temperature of the T^*S£J£» RPM (Jonke & Kunkel K.G.IKG 

example an ULTRA TURRAX T-45N apparatus rotating at 2000 5000 «™ w<™ 

4S Werkel)]. , . Thi - an<!es the solidification of the adduct in the 

The emulsion obtained is cooled in a very short .me. This causes tneso..am, » ^ 
form of spherical particles with the desired dimensions. The particles ^ar , dned 
partial dealcoholation by heating it to ^TT^^^JSdS^ an average diameter between 

mercury porosimeter). oorositv The pore volume distribution is such 

The higher the degree of dealcoholation. the higher the P°rosny. me P 
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than hroooht 10 . torooataM. of 80' -135-C and mint** .t said tano-atum to 0.5-2 hrs. The «cess 
~^SllSr^5SJSt^. — » - «~ conton, M ^ b. W 

.riHPritattM TiCU in Quantities equal to molar ratios with respect to MgCI 2 between 1 * and 1 .16. 

3 Z £ ^enntcu'the so.id is washed with a hydrocarbon (e.g. hexane or heptane) and then 

'^According to another method, the melted adduct whiie in emulsion in an ^^^ r ^ n 
♦h mi ?nh fl t„hp of the oroDer length under turbulent motion and then gathered in an inert hydrocarbon 

faSH^ faS subjaofcd » a with . nafoganatin, agon, oapabl. of r.ao»ng and saparaang 

^ rr^7^"Ssr it*, oo^nd ^ op«.n aly oths, „an*n ~* 

^rSdS l Mud. oth„ contends «. a. least on. THtfog*. «. such as nafcgon 

^■r^roo^^rrrs, ^ *», — 

"""Sofa^d oompoonda ». ft. atkyl .stars. cycM*. and ar^ of pofycan»»»f adds, snch as phthtfc 

and maieic acids, and ethers of the formula 




where R' R u . same or different from each other, are alkyl. cycioalky. or aryl radicals with 1-18 carbon 
corresponding 756 (European patent application No. 89 109 856) .the d,sc to sure of which ,s 

n-butyl. are used as co-catalysts. 
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alkvl cvcloalkyl or aryl radicals with 1-18 carbon atoms, and R is an alkyl radical with 1-4 carbon atoms. 
Spies representing these silanes are methyl cyclohexyl dimethoxysilane. diphenyl d,methoxys.lane. 
methyl-tbutyl dimethoxysilane. 

1 3-di thers with the formula pr viously shown may also be used advantageously. 
5 If' the internal donor is one of these diethers. there is no need to use an external donor. s.nce th 
stereosoecifity of the catalyst is in itself sufficiently high. 

cXts containing an internal donor are used in the preparation of LLDPE 
weight distribution. As already indicated, the catalysts are used ,n the polymenzation o CH 2 - CHR olefins 
where R is a hydrogen, or an alkyl or aryl radical with 1-8 carbon atoms, and rmxtures of sad olefins w.th or 

W Wi ^Tmerization is done according to known methods operating in liquid phase, in the presence or 
absence of an inert hydrocarbon diluent, or in gaseous phase. „ n ,„ mo ri 7a « on is 

ft is also possible to use liquid-gas mixed processes where in one or more stages the polymenzafion » 
carried out in liquid phase, and in one or more successive stages it is carried out in gaseous pnase. 
J5 C^mSon temperatures are in genera, between 20* and 150 C. preferably between 60 and 
90 ' C. The operation takes place at atmospheric pressure or higher. n^rminpri 
The data shown in examples and text relative to the following property have been determ.ned 
according to the methods indicated below. 
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Method 

Property 

- MIL flow index ASTM-D 1238 
_ hie " M ASTM-D 1238 

- MIF " " ASTM-D 1238 



- Fraction soluble in xylene (see Determination 

30 before Examples) 

- isotacticity Index (I.I.) "eight Percentage of 

3s polymer insoluble in 

xylene at 25°C. 
Basically it conforms 
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Surface area 



Porosity 



Porosity (mercury) 



with the weight 
percentage of polymer 
insoluble in boiling n- 
heptane) 

B.E.T. (apparatus used 
SORPTOMATIC 1800 - C. 
Erba) • 

Unless otherwise 
indicated, the porosity 
is determined with the 
B.E.T. method (see 
above) . It is 

calculated from the 
integral pore 
distribution curve in 
function of the pores 
themselves. 

Determined by immersing 
a known quantity of the 
sample in a known 
quantity of mercury 
inside a dilatometer 
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- Bulk density 

- Flowability 



and gradually 
hydraulically 
increasing the pressure 
of the mercury. The 
pressure of 
introduction of the 
mercury in the pores is 
in function of the 
diameter of same. The 
measurement is done 
using a porosimeter 
"Porosimeter 2000 
Series" (C. Erba) . The 
total porosity is 
calculated from the 
volume decrease of the 
mercury and the values 
of the pressure 
applied. 
DIN-53194 

The time taken by 100 g 
of polymer to flow 
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thr ugh a funnel with 
an output hole of a 
s diameter of 1.25 cm, 

and walls with an 
inclination of 20© on 

10 

the vertical. 

- Morphology ASTM-D 1921-63 
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Determination of percentage in soluble xylene 

2 g of polymer are dissolved in 250 ml of xylene at 135* C while agitating. After 20 minutes the solution 
is left to cool, still under agitation, until it reaches 25* C. 

After 30 minutes the precipitated material is filtered through filter paper; the solution is evaporated in 
nitrogen current and the residue is dried under vacuum at 80* C until it reaches constant might 

Thus the percentage of polymer soluble In xylene at room temperature is calculated. 



EXAMPLES 
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PREPARATION OF MgCI 2 /ALCOHOL ADDUCTS. 

The MgCI 2 /alcohol adducts in spherical particle form are prepared following the method described in 
example 2 of USP n. 4.399.054. but operating at 3.000 RPM instead of 10.000 RPM. 

The adduct was partially dealcoholated by heat at increasing temperatures from 30 C to 180 c 
operating in nitrogen current 



PREPARATION OF THE SOLID CATALYST COMPONENT. 

40 m a 1 litre flask equipped with a condenser and mechanical agitator were introduced, under a nitrogen 
current 625 ml of TICU aTo' C while agitating were added 25 g of partially dealcoholated adduct It was 
Z Seated up to 100* C in 1 hour, when the temperature reaches 40* C diisobutylphthalate (DIBF) was 

^S^S^Li at 100' C for 2 hours, it was then .eft to decant and afterwards the hot 
45 .iquidwalsyphoned off. 550 m. of TiCU were added and it was heated to 120 C * ' «™ ^ * "J 
left to settle and the liquid was syphoned off while hot; the residual sohd was washed 6 t,mes with 200 ml 
aliquote of anhydrous hexane at 60 " C and 3 times at room temperature. 
The solid was then dried under vacuum. 



so 



POLYMERIZATION OF PROPYLENE 



.n a 4 I stainless steel autoclave equipped with an agitator and a thermostatic system .which had been 
deaassed with nitrogen at 70* C for 1 hour and then with propylene, was introduced at 30 C without 
55 aSon but under Ikjht propylene flow, the catalytic system consisting of a suspension o the above solid 
STst component in 80 ml of hexane. 0.76 g of ARriethyl and 8.1 mg of diohenyldimethoxys.lane 
(DPMS). The suspension was prepared immediately prior to th test. 
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The autoclave was then closed and 1 Nl of Hz was introduced. While agitating 1.2 kg of liquid 
propylen were charged and the temperatur was brought to 70* C in Ave minutes, maintaining the value 

constant for 2 hours. . 0 „„ th . 

At the end of the test, the agitation was stopped and any unreacted propylene was removed, once tne 
autoclave was cooled to room temperature, the polym r was recovered and then dn d at 70 c unaer 
nitrogen current in oven for 3 hours and then analyzed. 

COPOLYMERIZATtON OF ETHYLENE WITH BUTENE-1 (LLDPE) 

The autoclave described above was degassed with propane instead of propylene. The cat ^f* 
consisting of 25 cc of hexane, 1.05 g of Al-triisobutyl and the above catalyst component was 
the autoclave at room temperature under light propane flow. The pressure was mcreased 5 5atm w, t n h 2 
and then 2 atm with ethylene, prepolymerizing the ethylene until 15 g of ethylene were used (45 V). 

The propane and the hydrogen were degassed and after washing wtth H 2 the gaseous phase was 
formed with 37.0 g of ethylene. 31.9 g of butene-1. and 1.8 atm of H* (total pressure 15 atm). 
An ethyiene-butene-1 mixture was then fed in a weight ratio of 9:1 at 70 C for 2 hours 
At the end the autoclave was degassed and cooled rapidly to room temperature. 
The recovered copolymer was dried at 70' C in nitrogen for 4 hours in an oven. 

POLYMERIZATION OF ETHYLENE 

A 25 I stainless steel autoclave equipped with agitator and thermostatic system was flushed as 
described above for the test with propylene but using ethylene instead of propylene. 

At 45' C were introduced in H, current. 900 ml of a solution contain.ng 05 * * *5"**2" 
anhydrous hexane and Immediately afterwards, the catalyst component suspended .n 100 ml of the above 

^^S^SSL was rapidly brought to 70' C and H, was fed until the 

ethytene up to 10.5 atm. These conditions were maintained for 3 hours replenish.ng e ^3L!t 
ethylene depleted. At the end of the polymerization reaction, the autoclave was rapidly vented and cooled at 

suspension was filtered and the solid residue dried in nitrogen at 60* C for 8 hours. 

Example 1 

A spherical MgCI 2 .3EtOH adduct (obtained as indicated in the general method) was dealcoholated until 
an EtOH/MgCIa molar ratio of 1.7 was obtained. 

A product with the following characteristics was obtained: 

- porosity (mercury) = 0.904 cc/g; 

- surface area = 9.2 m 2 /g; 

the TiCU treatment described in the genera, method, a solid catalyst 
component in spherical form was obtained with the following characteristics: 

- Ti = 2.5% by weight: 

- DIBF = 82% by weight; 

- porosity = 0.405 cc/g; 

- surface area = 249 m 2 /g; 

50 * bU ThS spSnfoTthis component did not have reflections at 2 * of 14.95' ; a halo with a maximum 

intensity of 2 of 34.72* was present instead. _ 4 * .. . 

Z catalyst component was used in the polymerization of propy.ene following the t-^«"^ 
in the general section. Using 0.01 g of component 430 g 6f polymer were obtained w.th the following 

55 characteristics: 

- fraction soluble in xylene at 25 C = 2.4%; 

- MIL = 2.5 g/10'; 

- bulk density = 0.48 g/cc; 
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- morphology: 100% spherical particles with diameter b tween 1000 and 5000 urn ; 

- flowabiiity: 10 sec. 



5 Example 2 

By partially dealcoholating (according to example 1) a MgCI 2 .3EtOH spherical adduct also obtained 
according to the method indicated in example 1, an adduct was prepared with an EtOH/MgCl 2 molar ratio of 
1 .5. and with the following characteristics: 
io • porosity (mercury) = 0.946 cc/g; 

- surface area = 9.1 m 2 /g; 

- bulk density » 0.564 g/cc. 

From this adduct, through TiCU treatment as indicated above, a spherical catalyst component was 
prepared with the following characteristics: 
75 - Ti = 2.5% weight; 

- DIBF = 8.0% weight; ^ 

- porosity = 0.389 cc/g;* 

- surface area = 221 m 2 /g; 

- bulk density = 0.555 g/cc. 

20 The X-ray spectrum of the component did not show reflections at 2 of 14.95 ; only a halo was 
present with a maximum intensity at 2 of 2.5780' . 

This catalyst component was used in the polymerization of the propylene using the procedure of 

example 1 . 

Using 0.015 g of catalyst component, 378 g of polypropylene were obtained with the following 
25 characteristics: 

- fraction soluble in xylene at 25* C = 2.6%; 
-MlL-2.8g/10'; 

- bulk density = 0.395 g/cc; 

- morphology = 100% spherical particles with diameter between 1000 and 5000um; 
30 - flowabiiity - 12 sec. 



Example 3 

35 By partially dealcoholating (according to example 1) a MgCI 2 .3EtOH spherical adduct obtained accord- 
ing to the method indicated in the preceding examples, an EtOH/MgCI 2 = 1 adduct was obtained which has 
the following characteristics: 

- porosity (mercury) = 1.208 cc/g; 

- surface area = 11.5 m 2 /g; 

40 - bulk density = 0.535 g/cc. , 

From said adduct, through TiCU reaction, following the methodology described in the preceding 
examples, was obtained a spherical catalytic component with the following characteristics: 

- Ti = 2.2% weight; 

- DIBF = 6.8% weight; 
45 - porosity = 0.261 cc/g; 

- surface area - 66.5 m 2 /g; 

- apparent density = 0.440 g/cc. . 

The X-ray spectrum of the catalytic component showed a reflection at 2 of 14.95 as well as one at 2 

= 35*. 

so Using 0.023 g of the catalyst component in the propylene polymerization using the conditions in 
example 1, 412 g of polypropylene were obtained with the following characteristics: 

- fraction soluble in xylene at room temperature = 3.0%; 

- MIL - 3.2 g/10'; 

- bulk density = 0.35 g/cc; 

55 - morphology = 100% spherical particles with diameter between 500 and 5000 um ; 

- flowabiiity - 12 sec. 

Following the previous general description of the procedure for the copolymenzation of ethylene with 
butene, 0.0238 g of catalyst component were used and 240 g of copolymer was obtained with the following 
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characteristics: 

- link d butene = 8.3% weight, 

- fraction soluble in xylene at room temperature = 12.2%; 
-MIE - 12 g/10; 

s - MIF = 12 g/10'; 

- MIF/MIE = 30; 

- morphology = 100% spherical particles with diameter between 500 and 5000 u.m. 



to Example 4 

By partially dealcoholating (according to example 1) a MgCI 2 .3EtOH spherical adduct obtained accord- 
ing to the method indicated in the preceding examples, an EtOH/Mg = 0.4 adduct was obtained which had 
the following characteristics: 
75 - porosity (mercury) = 1 .604 cc/g; 

- surface area = 36.3 m 2 /g; 

- apparent density = 0.410 g/cc. m /rn . ... 1 

By treating this support with TiCU at a temperature of 135 C, at a concentrate of 50 g/I. with three 1 
hour treatments, a spherical catalyst component was obtained which, after the elimination of the excess 
20 TiCU, washing and drying, had the following characteristics: 

- Ti - 2.6% weight; 

- porosity = 0.427 cc/g; 

- surface area 66.5 m 2 /g. . . 

The X-ray spectrum of this component showed a reflection at 2 * of 1 4.95 as well as at 2 * of 35 . 
Using 0 012 g of catalyst component in the polymerization of ethylene according to the method 
described in the general section, 400 g of polyethylene were obtained with the following characteristics: 

- MIE = 0.144 g/10'; 

- MIF = 8.87 g/10'; 

- MIF/MIE = 61.6 

. morphology = 100% spherical particles with diameter between 1000 and 5000 urn ; 
-flowabiiity = 12 sec; 

- apparent density = 0.38 g/cc. 
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35 Example 5 

By partially dealcoholating (as per example 1) a MgCI 2 .3EtOH spherical adduct obtained according to 
the method indicated in the preceding examples, an adduct was obtained with EtOH/MgCI 2 molar rafto of 

0.15 with the following characteristics: 
40 - porosity (mercury) = 1.613 cc/g; 

- surface area = 22.2 m 2 /g. . 

The X-ray spectrum of this component showed a reflection at 2 * of 14.95 as well as 2 * off 35 . 
Using 0.03 g of this component in the polymerization of ethylene, as described in example 4, 380 g of 
polyethylene were obtained with the following characteristics: 
45 -MIE = 0.205 g/10;, 

- MIF = 16.42 g/10'; 

- MIF/MIE = 80.1; 
-flowabiiity = 12 sec.; 

- bulk density = 0.40 g/cc. 



50 



55 



Example 6 

A MqCI 2 1BOH adduct was prepared according to the method in example 3, but using also a quantity 
of water dHuted in the alcohol used for the preparation of the starting MgCI 2 .3EtOH equal to 2% ,n i weight 

Z addud after dea,coho.ation contained 3% in weight of water. With said adduct 
TiCU and DIBF as described in example 1. a spherical catalyst component was obtained with the Mowing 
weight composition: 
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- Tt = 2.35%; 
DI6F ~ 6 9% 

Using 0.025 g of this compon nt in th polymerization of propylene as per example 1 , 410 g of polymer 
in spherical particle form wer obtained which had th following charact ristics: 

- fraction soluble in xylene at 25* C = 3.1%; 
-MIL = 3.010'; 

- appar nt density = 0.35 g/cc; 

- morphology = 100% of the spherical particles having a diameter between 100 and 5000 urn ; 
-flowability = 13 sec. 
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Claims 

1 A catalyst component for the polymerization of olefins comprising a titanium compound containing at 
,s least one Ti-halogen link supported on anhydrous magnesium chloride, said component be. ng m th e form of 
sphericai particles with an average diameter between 10 and 350 urn surface area between 20 and 250 
m*/g, porosity greater than 0.2 cc/g, having an X-ray spectrum where a) reflects at angle 2 * of 35 and 
2 of 14.95* are present, or b) where the reflection at 2 * angle of 35 is no longer » 
substituted by a halo with a maximum intensrty between angles 2fl of 33.5 and 35 . and the reflection at 
20 angle 2 of 14.95* is not present. . 

2. The component of claim 1, further comprising an electron-donor compound m molar ratio with the 

magnesium chloride between 1:4 and 1:20. „ rM ^r 

3. The component of claim 1 or 2. where the surface area is less than 100 m*/g. the porosrty .s greater 
than 0.44 cc/g and having an X-ray spectrum of the type a). . 

25 4. The component of claim 1 or 2. where the area is greater than 60 m*/g. the porosrty .s between 0.2 
and 0.4 cc/g, and having an X-ray spectrum of the type b). 

5. The component of one or more of the preceding claims, where the pore volume d.str,but.on .s such 
that at least 50% of them have a radius greater than 100 k. 

6. The component of one or more of the preceding claims, where the titan.um compound .s i TiCU _ 

30 7. The component of one or more of claims 2 to 6. where the electron-donor compound .s selected 
among aikyl. cycloalkyl. or aryl esters of phthalic acid. • . 
8 The component of one or more of claims 2 to 6. where the electron-donor compound «s selected 

among 1,3-diethers of the formula: 

35 




where R' R», same or different from each other, are alkyl, cycloalkyl or aryl rad.cals wrth 1-18 carbon 
atoms. R"' and R w . same or different, are alkyl radicals with 1 -4 carbon atoms 
45 9 The component of one or more of the preceding claims, where the tJtan.um compound .s present m 
quantity between 0.5% and 10% in weight, expressed as metallic Ti. _ n 
10 A catalyst for the polymerization of olefins, comprising the product of the reaction between a 

^rSfHi?*"^ compound (externa, donor) is used in the 

so ^^^^ where the ^ ^ comp0 nent includes an electron-donor setected 
among aS cycloalkyl and aryl esters of phthalic acid, and the external donor is selected among s,hcon 
^Z^"ZV m ^ R,R 2 Si(OR) s . where R, and R 2 equal or different are alkyl. cycloalkyl or aryl 
radicals with 1-18 carbon atoms, and R is an alkyl radical with 1-4 carbon atorns^ 
55 13. The catalyst of claim 11. where the external donor is selected among 1.3-d.ethers of the formula. 
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where R' R". same or different from each other, are alkyl. cycloalkyl or aryl radicals w.th 1-18 carbon 
io atoms; and R"' and R w , same or different, are alkyl radicals with 1 -4 carbon atorns - 

14 A MgCb/ROH alcohol adduct, where R is an alkyl. cycloalkyl or alkylaryl rad.cal wrth 1-12 carbon 
atoms.' suitaMe for the preparation of the catalyst component of one or more of claims 1 to 9 containing 
from 0 2 to 2 moles of alcohol per mole of MgCfc, and having a surface area between 10 and 50 m /g 
P oros^(me^ry) from 0.6 to 2 5 cc/g and pore volume distribution such that at least 50% of the pores 

" ^TlZTo^Z'ot olefns in the form of spherlca. particles «h an average diameter 
between 50 and 5000 urn . and obtained with catalysts described in claims 10 to £ 

16. Process for preparing the catalyst component of one or more of the preced.ngs cla.ms 



1 to 9. 
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C ° mPr ita miSm^tride/aicoho. adduct containing alcohol moles in such a number that the adduct is 
solid at room temperature, but melted at temperatures between 100 and 130 C and 

2) with a titanium compound containing at least one halogen-titanium bond. nr*™*™ 
17. Process for the polymerization of olefins carried out in the presence of the catalyst of the preceding 



claims 10 to 13. 
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